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PREFACE. 


One of the important functions of the Bureau of Mines has been 
the analysis of samples of coal from every coal-mining State and 
from Alaska. These analyses are being published for the informa- 
tion of Government officials and the public. 

The samples have been collected in mines by representatives of 
the Bureau of Mines, and by geologists of the United States Geological 
Survey in investigations of mineral resources; they have been col- 
lected from coal delivered for the use of Government Departments— 
Treasury, Navy, and War—and for the various Government institu- 
tions; they have also come from coal obtained for tests by the bureau 
in investigations of fuel utilization and the explosibility of coal dust. 
Extensive sampling and analytical work has been done in connection 
with various State geological surveys. 

From time to time the bureau has published the analytical results 
in large bulletins. Although the analyses in any one bulletin have 
been grouped by States, or by special uses, to look up the analyses 
of coals from any particular section of the country necessitates the 
perusal of a number of bulletins, some of which are no longer 
available for free distribution. 

Moreover, when the bureau receives an inquiry for analyses of 
coal from any particular part of the country, it constitutes a large 
wastage of printed documents to send a number of superfluous bulle- 
tins in order to show the analyses for only a particular mining dis- 
trict in a State, or even for an individual mine. It therefore is 
deemed expedient to republish the analyses of coal in a series of in- 
expensive publications, by separate States, or if the coal production 
is small in any State, by adjacent States, and to include a brief 
description of the geologic structures of the coal basins in the State, 
or group of States, abstracted from the reports of the United States 
Geological Survey, together with a brief description of the typical 
mining conditions in the different districts; also a statement of the 
production by counties or districts as compiled by the United States 
Geological Survey. 

Technical Paper 269 was the first of the series to be issued; this 
paper on Kentucky coals is the second. From time to time the 
various papers will be revised to include later analyses. 

H. Foster Barn, 
Director. 
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ANALYSES OF KENTUCKY COAIS. 


INTRODUCTION. 
By G. 8. Rice.! 


The first record of coal mining in the State of Kentucky is for 1828, 
when 328 tons were mined. From that year the development of 
the fields gradually increased until 1907, when the production reached 
10,750,000 net tons. The rapid development since 1907 to 1918 is 
due to the extension of railroads farther into the coal fields and the 
introduction of improved mining machinery. In 1918 the output 
reached 31,530,000 net tons, ranking the state fifth in production of 
coal in the United States. The figures for coal production (short 
tons) by decades are as follows:? 


Decade. Output. 
TSQ8 CO 1SS7 2sit sc cc sma sedsigs's weeasse ce geds Sonn geen cbateanpasseess 40, 678 
1838 to 1847..............- a's dig Salome ns etlelgla cid aistpree dip wee eaepsicdenas cits 606, 027 
IS48 to 1857 eves ces .Gc gases cds ae oe sects sc censbaauiiags Saees pee aeons 1, 775, 000 
186810 LBC os sat sa swt easshi ss Soae Aas AS OES ta ae sosesRe SSS sapere. 2, 420, 760 
1868 to 1877.....-.......- both foe evastangneteie athe aes reaacecctes 3, 861, 382 
US7S:10. 18875 o8 ose clercnln co sy tie'g wos ae mee Suse age anbew pesca es ewan ae 13, 661, 473 
TBSSiLO 1897 a2 ha odes cand ees octd. 06:6 Runt tas, Hore g tae awe cease as 30, 024, 339 
189801907. cde sccccceicc ggbacdesetasadzany ence s oeheSsages ease saneas 70, 014, 905 
1908 to 1917......... ate alata stesdve baie sSaip alanis datiafe sae eats ete asin aps kieleateas 180, 672, 470 


MINING REGIONS. 


The coal regions cover an approximate area of 15,000 square miles 
and are divided in two separate fields—an eastern field of 10,400 
square miles and a western field of 4,600 square miles. Figure 1 
shows the areas of the two fields. 

The eastern field comprises 37 counties that have for their eastern 
boundary the State line; the western boundary of the field extends 
across the State through Greenup, Carter, Rowan, Menefee, Powell, 
Estill, Madison, Rockcastle, Pulaski, Wayne, and Clinton Counties. 
The coals of this field are a part of the Appalachian Basin and are 
generally high in volatile matter, low in sulphur and ash, and relatively 
high in heating value. The Harlan, Hazard, Hignite, and Millers 
Creek coals are known as block and splint. 


1 Chief mining engineer, Bureau of Mines. 
2? Compiled from Mineral Resources of the United States, U. 8. Geol. Survey. 
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GEOLOGY OF THE CQAL FORMATIONS, 7 


In the border counties on the west side of the eastern field and in 
those counties where transportation facilities are poor, mining is not 
carried on commercially, although coal is mined for domestic use. 

In the western field the most mining is done in Christian, Daviess, 
Henderson, McLean, Muhlenberg, Ohio, Hopkins, Union, and Webster 
Counties, but coal is found in Crittenden, Todd, Logan, Butler, War- 
ren, Edmonson, Hart, Grayson, Breckenridge, and Hancock Counties. 
The coals of this field are a part of the eastern interior basin, and are 
closely related to the coals of Illinois and Indiana. As compared 
to the coals of the eastern field, they are higher in moisture, ash, and 
sulphur, and lower in heating value. 


GEOLOGY OF THE COAL FORMATIONS.' 
By M. R. CampBE..! 


The two fields of Kentucky are not only widely separated geographi- 
cally, but the quality of coals that they contain differs as do the 
succession of beds and the associated rocks; hence a direct comparison 
of the coal beds in the two fields is impossible. 

The surface of each field may.be classed as hilly, but that of the 
eastern field is much more rugged and the hills and ridges are much 
higher than those in the western field. The former is a deeply dis- 
sected plateau in which almost none of the original plateau surface 
is left, the crests of the ridges being narrow and almost of knife-edge 
sharpness. The valleys are equally narrow and V-shaped, with little 
if any level Jand in their bottoms, and the streams that carved them 
are generally swiftly flowing mountain torrents. 

The hills and ridges rise 500 to 1,200 feet above the bottoms of the 
valleys, the greater height prevailing along the eastern boundary of 
the State and the lesser along the western margin of the field, where 
it overlooks the ‘“‘Bluegrass’’ region. The deep and narrow valleys 
afford room for only a single railroad, and generally little space 
remains for the establishment of mining plants and the building of 
towns. 

The western field is hilly, but the hills are smaller than those of the 
eastern field, and the valleys are generally much broader. The 
great breadth of some of the valleys is due to the fact that in recent 
geologic time a lake occupied them. Into this lake the streams poured 
their loads of sediment until the lake was filled, producing in some of 
the valleys broad plains above which rise the isolated hills. The 
filling of the valleys covered the outcrops of the coal beds, so that 
drilling is necessary more often than in the eastern field. 


3 The geological description is thea borrowed from reports of the U. picid Survey aud the Ken- 
tucky Geological Survey. 
* Coal geologist, U. 8. Geological Survey. 
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The coal-bearing rocks of the Kentucky fields are of upper Car- 
boniferous or Pennsylvanian age, but as the two fields have not been 
examined and mapped systematically, the minor subdivisions, where 
such subdivisions have been made, are not the same; hence the name 
of the geologic formation within which a coal bed lies gives little 
information regarding its position in the geologic column, unless the 
reader happens to be familiar with the names used. 

Ashley and Glenn,> working in the Middlesboro syncline, applied 
the following formation names: 

Bryson formation, 
Hignite formation, 
Catron formation, 
Mingo formation, 
Hance formation, 
Lee formation. 

With the exception of Lee formation these names have not been used 
outside this district. 

Near the northeast end of Pine Mountain, geologists working in the 
Virginian coal fields have carried at least to the State line, if not 
actually into Kentucky, the following names: 

Harlan sandstone, 
Wise formation, 
Gladeville sandstone, 
Norton formation, 
Lee formation. 

On the border line adjacent to Ohio and West Virginia, the geo- 
logical surveys of the two States have carried and used the Pennsyl- 
vania nomenclature as follows: 

Dunkard formation, 
Monongahela formation, 
Conemaugh formation, 
Allegheny formation, 
Pottsville formation. 

In these formations the chief coal seams are found in the Potts- 
ville and Allegheny and the lower part of the Conemaugh. Identi- 
fication is given in the following table, using the Pennsylvania 
Survey nomenclature as primary designation. The numbers that 
have been applied to them by the Geological Survey of Kentucky are 
given also, with the local names by which the coals are known. 


* Ashley, G. H. and Glenn, L. C., Geology and mineral resources of part of the Cumberland Gap coal 
field, Kentucky: U.S. Geol. Survey, Prof. Paper 49, 1906, p. 33. 
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Coal beds found in eastern Kentucky, in order from upper to lower. 


Hilton (Leslie County), Stamper (Letcher County). 
Upper Freeport, No. 9, Hindman, High Splint. 
Lower Freeport, No. 8, Francis. 
Middle Kittanning, No. 7, Flag, Cornett. 
Lower Kittanning, No. 6, Hazard. 
. Brookville, No. 5, Haddix, Pardee of West Virginia. 
Broas, Winnifrede of West Virginia. 
Hamlin. 
Fire Clay Rider. 
Upper Mercer, No. 4, Fire Clay, Dean, Hyden. 
Wilson Fork. . 
Whitesburg. 
Amburgy, Low Splint. 
Big Branch. 
Lower Mercer, No. 3, E]khorn, Peach Orchard, Taggart. 
Harlan. 
Kelly. 
Imboden. 
Blue Genr (Upper Blue Gem). ° 
Bacon Creek (Lower Blue Gem). 
Quakertown, No. 2, Van Lear, Lewis. 
Sharon, No. 1, Dwale. 


The beds from the Upper Freeport down to the Upper Mercer 
are generally of workable thickness throughout all the counties of the 
eastern field. In the southern part of the field the Coal Measures 
thicken, and many other workable beds are found that are not 
represented in the northern part where the same formations are 
much thinner. These additional beds occur mainly between the 
Upper Mercer and Quakertown beds, but some are found below the 
Sharon No. 1, in Pike County. 

Cannel coals occur in thin beds throughout the eastern field. 
Workable beds ranging in thickness up to about 48 inches are found 
in Bell, Breathitt, Carter, Floyd, Magoffin, Leslie, and Johnson 
Counties. They are used as an enricher in the manufacture of 
illuminating gas and for domestic purposes. 

In the western field Glenn * has applied the following names: 

Dixon formation, 
Lisman formation, 
Mulford formation, 
Dekoven formation, 
Tradewater formation, 
Caseyville conglomerate. 

The chief coal beds—Nos. 9 and 11—are in the Mulford formation. 
Of these two, the lower, or No. 9, is the more persistent and reliable 
for mining; it has a constantly uniform thickness of about 54 inches. 


Glenn, L.C. Coals of the Tradewater River Region: Kentucky Geol. Survey, Bull. 17, 1912, plate. 
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No. 11 is 60 to 72 inches thick. These two beds belong in the Car- 
bondale or Allegheny formations and are the mainstay of the coal- 
mining industry of Webster County. They furnish almost all the 
commercial output of Hopkins, Muhlenberg, Webster, Union, Ohio, 
Henderson, McLean, and Daviess Counties. 

In Christian and Hancock, the other counties of the western field 
in which commercial mining is done, the beds worked have not yet 
been definitely located in the stratigraphic series, though they are 
known to belong between the Caseyville conglomerate and the No. 9 
coal. 

The other workable beds in the western field are not definitely 
correlated with the known beds. They are mined chiefly for domestic 
use and comprise the Mannington or Empire, Lewisport, Hawesville, 
Nolin River, and DeKoven beds. 


MINING METHODS. 
By C. A. Herperr.’ . 
EASTERN KENTUCKY. 


The beds now worked in the eastern Kentucky field are all on, 
close to, or above drainage, and as a result the mines are developed 
by slopes or drifts. The custom, in accord with good engineering 
practice, has been to work the overlying beds first, hence the majority 
of the mines are in beds considerably above tipple height, making 
necessary the lowering of the coal from the mines to the railroad cars. 
A variety of schemes for lowering the coal are used, the particular 
one adopted depending on the local conditions and on the choice of 
the operator; they include gravity planes—on which the mine cars 
are lowered from the mine to the tipple at the railroad—and monitor 
planes, aerial tramways, retarding conveyers, and chutes, by which 
the coal is lowered from the tipple at the mine to the loading bins at 
the railroad. 

All mines are worked by the room and pillar method. As a rule, 
the room entries are driven on the butt cleats and the rooms on face 
cleats of the coal. When this is not practicable, particularly in mines 
working beds near the top of the mountains where the coal is only in 
the ridges, it is necessary to plan the workings to extract these 
irregular-shaped tracts to the best advantage irrespective of the 
direction of the coal facings. In such mines it is customary to drive 
rooms from each of the room entries. In some of the larger mines in 
the lower and more continuous beds, however, this practice is being 
discontinued, and the rooms are being turned from but one entry 
and in the same direction, as this plan gives a much better break line 
on pillar work and better recovery of the chain pillars. 


7 Mining engineer, Bureau of Mines. 
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The general practice in the eastern field is to attempt to recover the 
pillar coal, and hence there is a tendency to decrease the width of the 
rooms and to increase the width of the pillars. The recovery of coal 
ranges from 50 to 90 per cent, depending on the natural conditions 
and how well the workings are laid out to meet them. The average 
recovery is about 75 per cent and will doubtless increase as the com- 
panies now obtaining the lower extraction follow the practice of the 
more progressive companies. 

The natural conditions throughout eastern Kentucky are very 
favorable to a high recovery, the mines, though generally moist, are 
practically free from water and gas, and the roof is universally good. 

At some of the mines regular systems of timbering are in use, props 
and timbers being set at stated intervals as the workings advance and 
later withdrawn as the pillar coal is recovered. At other mines, on 
account of the excellent roof, few props or timbers are required in the 
advance work and are used only during the recovery of pillars. 

In general, the mines are well equipped. Practically all the coal, 
both in the advance and in the pillar work, is undercut with short- 
wall mining machines. The main haulage is universally by electric 
locomotives, and in many mines the gathering is also by electric 
locomotive. 

WESTERN KENTUCKY. 


The mining methods of the western Kentucky field differ from those 
of the eastern field in that little or no attempt is made to recover the 
pillar coal, and the mines are laid out to conform to the dip of the 
coal measures, which ranges from practically horizontal to 8 or 10°. 

As the beds worked in western Kentucky lie close to or below 
drainage, the mines are developed by drift slopes or shafts. Where the 
beds dip it is customary to drive the rooms up the rise from the upper 
of the two butt entries; where the beds lie nearly flat, rooms are 
turned from both entries. As little or no attempt is made to recover 
pillar coal, the pillars are only just thick enough to support the roof. 
The recovery of coal averages about 60 per cent. 

Most of the coal is undercut with electric chain machines, although 
a considerable proportion is shot from the solid. Haulage is by rope, 
electric locomotives, and mules. 


USE AND DISTRIBUTION OF THE COAL PRODUCED. 
By F. G. Tryon. 


The same sharp division between east and west which marks the 
geology of the coals of Kentucky extends to the commercial affilia- 
tions of the producing fields and to the uses to which the coals are 


5 In charge coaland coke statistics, U. S. Geological Survey. 
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put. Broadly speaking, the coals of western Kentucky are chiefly 
in demand for steam raising, whereas the most important demands 
for eastern Kentucky coals come from makers of by-product coke 
and illuminating gas. Railroad fuel is the chief avenue of consump- 
tion for the western Kentucky coals, but is only a minor avenue for 
those of eastern Kentucky. In both the eastern and the western 
fields the sales to retail coal dealers for domestic use form an unusually 
large proportion of the total. 


COKING COAL. 


The coals of eastern Kentucky, when mixed with the proper pro- 
portion of low-volatile coal, are peculiarly suited to the manufacture 
of by-product coke. An investigation made by the engineers of the 
United States Fuel Administration showed that, in 1917, 87 per cent 
of the northeast Kentucky production, 52 per cent of the Hazard 
production, and 44 per cent of the production of southeast Kentucky 
was suitable for making such coke. A list of mines producing satis- 
factory coal was prepared by a committee of the Fuel Administration 
staff familiar with by-product coke-oven practice, after correspond- 
ence with all the operators of by-product ovens and many producers 
of coal. The production of these mines for 1917 was reported to the 
Geological Survey, as follows: 


Output, in 1917, of Kentucky coal fields. 


Output of mines listed as producin 
coal suitable for manufacture ot 


Total by-product coke. 
District. output, 
all mines. F 5 
irst, Secon 
grade. grade. Total. 
Northeastern Kentucky.........--..-..--.------ eee ee 6, 453,679 | 5,389, 454 196, 713 5, 586, 167 
tim he Skins page Sareea tatters isis severe 722 , 853, 878, 009 92, 902 970, 911 
Southeastern Kentuc. Sis 5s 8 
Tennessee and Georgia 3, 747, 724 544, 286 | 24, 292, 010 
Western Kentucky soci 00 cceeesecsecccsesscccccscctsces 203, 539 |............ 293, 539 


2 Senaration of the two districts can not be made exactly, but about 2,800,000 tons, or 65 per cent of the 
total, was produced in southeastern Kentucky. 

In western Kentucky, as the table shows, the quantity of coal 
deemed suitable for use in by-product ovens was small. Progress in 
the technique of coke-oven practice may, of course, render available 
other coal not now considered valuable for by-product use, thus 
increasing the tonnages shown in the table. 

Largely as a result of the expansion of the by-product coke indus- 
try, the production of coal in eastern Kentucky has grown by leaps 
and bounds. In fact, the field has developed more rapidly 
than any other major field. The average output for 1916-1920 was 
more than 13 times as great as the average for 1890-1900, whereas 
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the growth in bituminous output as a whole during the same period 
was less than fourfold. One consequence of this extraordinary 
growth has been a development of mine capacity far in excess of the 
ability of the railroads to transport, so that eastern Kentucky is the 
scene of chronic transportation difficulties whenever the demand for 
coal is active. 

Kentucky has for many years been a small but regular producer of 
beehive coke. In 1918 there were 798 beehive ovens in operation in 
the State, and a production of 301,036 tons was moporten: 3 most of it 
from the eastern part of the State. 


TRADE DISTRICTS. 


Although the mines of western Kentucky are considered a unit in: 
the coal trade, those in the eastern part of the State are commonly 
grouped in three producing fields—northeastern Kentucky, the 
Hazard field, and southeastern Kentucky. In the accompanying 
tables the markets of each of these fields are analyzed, first by class 
of consignee, and then by geographical destination. The data on. 
distribution by destination cover 1917, a more representative year 
than 1918, data for which are also available, because of the movement 
of coal being artificially controlled in 1918 by the zone system estab- 
lished by the Fuel Administration. 


NORTHEASTERN KENTUCKY. 


Northeastern Kentucky, otherwise termed the Big Sandy or Elk- 
horn field, comprises mines in Boyd, Floyd, Carter, Johnson, Knott, 
Lawrence, and Letcher Counties. It does not include the mines in 
Martin and Pike Counties, Ky., on the west bank of Tug River, which 
ure commercially a part of the Kenova-Thacker field, otherwise known 
as the Williamson field. The trade affiliations of the Kenova- 
Thacker field are such that it is usually grouped with the high- 
volatile fields of southern West Virginia. 

The largest elements in the demand for coal from the Big Sandy- 
Elkhorn field are by-product coke ovens, coal-gas plants, and steel 
works using gas coal. The coal is too valuable for wide use as rail- 
road fuel, and the proportion used as such is 7 or 8 per cent of the 
total output as against an average of 28 per cent for the output of 
the United States. Because of its being hard and lumpy, the coal is 
suitable for domestic use, and from 10 to 15 per cent of the output 
is shipped to retail dealers. The geographical position of north- 
eastern Kentucky prevents shipments eastward, and the great bulk 
of the production moves north and west across the Ohio River. 
About 53 per cent of the tonnage is consumed in the States of IIl- 
inois, Indiana, Michigan, and Ohio; 13 per cent is shipped to Lake 
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Erie for movement by vessel up the Lakes, and a small amount (in 
1917 about 12 per cent of the total) moves to points west of the 
Mississippi. A little beehive coke is made in Boyd County. 


SOUTHEASTERN KENTUCKY. 


Mines in Bell, Clay, Knott, Laurel, McCreary, Whitley, and Harlan 
Counties are grouped as the southeastern Kentucky field. Their 
output is used for the same purposes as that of the northeastern dis- 
trict, except that a larger proportion is used as railroad and domestic 
fuel and a smaller proportion for gas, by-product, and general indus- 
trial purposes. Geographically, southeastern Kentucky coal has a 
wide market. Although little of it reaches the Great Lakes, about 
23 per cent is shipped north and west to the States of Illinois, Indiana, 
Ohio, and Michigan, and 4 per cent to points west of the Mississippi. 
Southeastern Kentucky also makes heavy shipments east and south. 
In 1917, 21 per cent of the total was shipped to the Atlantic coastal 
plain, and a few carloads even reached tidewater for export. Another 
7 per cent moved southwest into Tennessee. In Harlan County a 
small quantity of beehive coke is made. 


HAZARD FIELD. 


The mines in Perry, Breathitt, and Lee Counties form a trade 
group centering about Hazard, in Perry County, although the Hazard 
field is sometimes grouped with northeastern Kentucky. The chief 
demand comes from the retail coal trade, where the free-burning and 
blocky Hazard coal finds ready sale. It is also well adapted to the 
manufacture of illuminating gas and by-product coke. The move- 
ment out of the Hazard field is entirely north and west; 8 to 12 per 
cent of the total is shipped to the Lakes, and 47 per cent is consumed 
in the three States—Ohio, Indiana, and Michigan. 


WESTERN KENTUCKY. 


Like the eastern interior region as a whole, of which it forms a 
part, the western Kentucky field produces railroad fuel chiefly; 
30 to 35 per cent of the entire output of the district being used by 
railroads, a proportion somewhat above that for all bituminous coal 
mines in the United States. Little coal from west Kentucky is sold 
for the manufacture of gas, although about 12 per cent of it is taken 
by electric light and power companies. The district produces also 
a lump coal that finds a wide market for domestic use, and about 
one-fourth of the output is shipped to retail dealers. A little coking 
coal is produced. In 1918 there were 155 beehive ovens in the field, 
with an output of about 25,000 tons of coke. The Fuel Administra- 
tion classified about 3 per cent of the 1917 output (204,000 tons) as 
high-volatile by-product coking coal. 
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Distribution, by classes of consignees, of coal shipped from Kentucky mines, August 3, 
1918, to February 1, 1919.4 


Per cent of total shipments from— 


Class of consingee. 


North- South- 


Hazard Western 

eastern eastern 7 
° Kentucky. | Kentucky. field. Kentucky. 
35,2 
United States Governmentinstitutions....2.220000002000 TP ey 1.3 
State and county institutions. .................2....... 1,3 
Gas and electric public utilities.................2--..... 12.4 
Retail coal Wears... 52263 6c bs 005 05h eeen sabe saee 25.4 
Industrial plants including iron and steel............... 24.4 
Total shignneatteoisavcsccssasigsetstsexessgunse 100.0 


a Lesher, C. E.: Distribution and Conmunption of Coal in 1918, “Mineral Resources, 1918, UL s. Geol. 
Survey, 1921, p. 1373. 


Distribution by destination of coal produced in Kentucky in calendar year 1917.4 
(Net tons.) 


eee 
North- South- 

State. eastern | eastern Hazard 
Kentucky. | Kentucky. 


Western 
Kentucky.| Total. 


Used in Kentucky: 
Sold to local trade, not shipped........ 103,779 124, 846 41,362 
Used at mines for steam and heat.. < 
Madeinto coke at mines......... 198, 934 279,623 |............ 
Shipped to Kentucky points. 


ag 88 to other States: 


Georgia. 
Illinois. 


— ssissippi.. Seakesopacae 


Ne shranics: 5 edcahenal ave ers cose oe 


ONO aisig sce in tne pees searesees 
Pennsylvania...................- 
South Carolina. .............0..- 


Tennessee. . nes i 653) 000 
Texas... aaecsinne n 3 y 69, 000 
Virginia atiease ; ‘ Laamsegseses 10, 000 
Wisconsin. «,.. o.c.c50c00 602 s-seece P Bais 192, 000 


3, 585, 000 


13, 385, 000 


Delivered to railroads by all-railroutes....) 514,675 | 1, 103, 865 ‘ 966, 4, 840, 306 
ported by rail. .........2..2-.--e20eee 4,000 $000 fe cseasntesas 44,000 
Ehipnes totidewater «252.2 s6cc2nessecaces | 96; 000 J oncsesecs ine 38, 650 
Shipped to Great Lakes for cargo, or for | 
Vessel LnGl ss c53525 bess enact rc es=teneesa 856, 603 184, 397 OO leacssdenes oe 1, 188, 746 
Potalisss:icstssccas-aiseseseeetatsee 6, 453,679 | 6,381,144 | 1,835,353 | 10,249,480 | 24, 919, 656 


4 Distribution and Consumption of Coalin 1917, by Lesher, C. E., Mineral Resources, 1917, U. S. Geol. 
Survey, 1920, pp. 1229-1231. 

© Does not include output ofsmall mines or of minesin Martin and Pike Counties on Kentucky side o 
K enova-Thacker field in valley of Tug River, 
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FUSIBILITY OF ASH. 
By A. C. Frevpner,’ H. M. Cooper,® and F. D. Oseoop.!? 


With regard to fusibility of ash the coals of the United States are 
divided by the Bureau of Mines into three groups, as follows: Class 
1, refractory ash, softening about 2,600° F.; class 2, ash of medium 
fusibility, softening between 2,200° F. and 2,600° F.; class 3, easily 
fusible ash, softening below 2,200° F. 

The coals of eastern Kentucky include members of each class; 
those of the southeastern fields are generally in classes 1 and 2; 
those of the northeastern fields are in classes 2 and 3; and those of 
the western field are generally in class 3. 

The softening temperature of ash of the coal from different mines, 
as far as tests have been made, is given in the table with the chemical 
analyses. 
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CHEMICAL ANALYSES OF MINE SAMPLES. 
By A. C. FretpNer, H. M. Coopsr, and F. D. Osaoop. 


The chemical analyses tabulated in this paper are taken from bul- 
letins of the Bureau of Mines and publications of the Kentucky Geo- 
logical Survey, and include analyses of mines sampled between July 
1, 1919, and January 1, 1922, which are published for the first time 
in this paper. 

The methods used by the Kentucky Geological Survey are similar 
to the standard methods of the Bureau of Mines, except for calorific 
value determination. Nearly all calorific values credited to the 
Kentucky Geological Survey were determined with the Parr peroxide 
calorimeter, and therefore they are not strictly comparable to the 
determinations made by the Bureau of Mines, which were made with 
an oxygen-bomb calorimeter by the standard method. 

The reports and bulletins of the Kentucky Geological Survey con- 
tain many analyses of samples of different coal beds, some taken 
from local entries, and a great many more from outcrops, in the course 
of field surveys of the coal regions of the eastern part of the State. 
Many of the analyses of these outcrop samples, published in reports 

of the Kentucky Geological Survey for the different regions, are 


® Supervising fuels chemist, U. S. Bureau of Mines. 10 Assistant chemist, U. S. Bureau of Mines. 
* Chemist, U. S. Bureau of Mines. 
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omitted here because the inferior quality of the outcrop coal is liable 
to give a wrong impression as to the grade that may be produced. 
Those analyses of outcrop coal that are given have been selected in 
order to give some information on the various coal beds that extend 
generally through the whole eastern Kentucky field; they must be 
regarded as showing only that good coal in workable beds is available 
for future development. 

Analyses made by the Kentucky Geological Survey prior to 1890 
are all given on the air-dried condition. In the early days of coal 
analysis no special precaution was taken to prevent a sample from 
losing moisture in transit to the laboratory, hence air-dry loss figures 
would be erroneous, and the ‘‘as received” condition of the coal of 
little value. The same statement holds true for nearly all of the 
Kentucky Geological Survey analyses that are tabulated as of later 
dates than 1890, for many of those samples were stored in sacks and 
open containers for several months before being analyzed. 

No attempt has been made in the tables to show the analyst, or 
particular authority, for each analysis, other than the agency pub- 
lishing the results. All the analyses of the Kentucky Geological 
Survey were made in the State laboratories by the State chemist and 
his assistants. Analyses credited to the Bureau of Mines were made 
at the coal laboratories of the bureau, at Pittsburgh, Pa., and Wash- 
ington, D. C. Analyses credited to the United States Geological 
Survey were made at the fuel-testing plant at St. Louis, Mo., were 
published in various bulletins and professional papers of the survey 
and later incorporated in Bulletin 22 of the Bureau of Mines. The 
dates of the authority are the dates of publications, not the actual 
dates of analysis. 

The analyses credited to the Kentucky Geological Survey are 
taken from the following survey reports: Chemical Analyses, part 1, 
1890; Coals of the Licking Valley Region, Bull. 10, 1910; Coals from 
the Three Forks of the Kentucky River, Bull. 11, 1910; Progress of 
the Survey 1908 and 1909, published in 1910; Coals from Quicksand 
Creek and its tributaries, Bull. 18, Serial 25, 1912; Coal field adja- 
cent to Pineville Gap, in Bell and Knox Counties, Bull. 14, Serial 
17, 1912; Upper Cumberland coal field, Poor and Clover Forks in 
Harlan and Letcher Counties, Bull. 13, Serial 13, 1912; Coals of the 
Tradewater River Region, Bull. 17, 1912; Central City, Madisonville, 
Calhoun, and Newberg Quadrangles, Bull. 19, Serial 26, 1912; 
Kentucky Geological Survey Report: 4 series, vol. 1, pt. 1, pt. 2, 
1913; Coals from Letcher County: 4 series, vol. 4, pt. 1, 1916; Coals 
from Goose Creek and its tributaries, Clay County: 4 series, vol. 4, 
pt. 3, 1918; Coals from the North Fork of the Kentucky River in 
Perry and portions of Breathitt and Knott County: 4 series, vol. 3, 


107218°—22 2: 
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pt. 3,1918; Coals of the Middle Fork of the Kentucky River: 4 series, 
vol. 5, pt. 1, 1918; Coals and structures of Magoffin County: 4 series, 
vol. 5, pt. 2, 1919; Geology of Kentucky: 5 series, Bull. 2, 1919. 

Those analyses credited to the Bureau of Mines from: Bull. 22, 
1913; Bull. 85, 1914; Bull. 119, 1918; Bull. 123, 1918; Bull. 193, 
1922. Titles of these bulletins are given on page 91. 


DELIVERED COAL. 
By N. H. Snyper." 


In recent years the Government and other large consumers of coal 
have appreciated more and more the desirability of determining accu- 
rately, by chemical analyses and other tests, the character and quality 
of coal delivered to the consumer. The increasing price of coal and 
the possible lowering in the quality delivered, due to careless or in- 
efficient mining and preparation, point forcibly to the need of care 
in purchasing coal and of definite information on the quality actually 
delivered. 

Many analyses of mine samples of coal are available, but available 
analyses of delivered coal are relatively few. In using coal analyses 
it should be recognized that there is a decided difference between 
mine samples and samples from deliveries. 

Mine or face samples of coal from parts of all the coal fields in 
the United States have been collected and their analyses published 
by the Bureau of Mines, the United States Geological Survey, and 
some of the State surveys. Mine samples are collected according 
to a standard method.” the essential feature of which is cutting a 
channel measuring 2 by 6 inches or 3 by 4 inches from roof to floor 
in the face of the seam, and excluding from the sample all partings 
more than three-eighth inch thick, and all lenses or concretions of 
“sulphur,” or other impurities, more than 2 inches in maximum 
diameter and one-half inch thick. 

Analyses of mine samples form a permanent or scientific record 
of the coal bed at the point sampled. Mine samples are important 
for determining the character of the coal in any given mine or district, 
and to the experienced purchaser who has knowledge of the im- 
purities in the bed and the degree to which these are eliminated in 
the mining and preparation of the coal they may serve as a sufficient 
guide in the purchase of coal. An average purchaser, however, 
unacquainted with these details may be misled by dependence on 
mine samples. The quality of coal indicated by the mine samples 
can rarely if ever be attained in the coal delivered, but the mine 
samples taken in a standardized manner are valuable as showing to 


Nn Engineer in charge fuel inspection, Bureau of Mines. 
12 Holmes, J. A., The sampling of coal in the mine; Technical Paper 1, Bureau of Mines, 1918, 18 pp. 
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the operator whether or not his mine is being efficiently worked and 
whether the preparation of the coal is being properly done, the 
Jatter point involving the question whether he has suitable mechani- 
cal appliances for separating the impurities. Usually analyses of 
face samples and delivered samples vary widely if the coal bed 
impurities are friable or the roof and floor are friable or soft, so 
that the impurities become mixed with the coal in blasting and 
shoveling at the face, whereby the ash content of the coal loaded is 
increased and its quality lowered. 

Although certain impurities are eliminated from the formally 
prepared mine sample, these may not be eliminated by the miner 
in the production of large tonnage. If the roof and floor are friable 
or soft, pieces of them may be included in the coal shipped. When 
prices are high and competition is not keen it is easy for both the 
miner and the management to lower the standard of preparation 
of the coal, and the return to a high standard is always difficult. 
- Moreover, some analyses in geological reports are of samples taken 
either of outcrop coal or of small workings not beyond the influence 
of weathering. 

The Bureau of Mines, recognizing the need of protection againkt 
the delivery of coal containing undue amounts of impurities, devel- 
oped specifications for the purchase of coal; they require a guaranteed 
analysis and contain premium and penalty clauses. Other large con- 
sumers of coal have developed similar specifications, and during recent 
years many purchasers have obtained coal through the “pools” 
established during the war at Atlantic tidewater points. These pools, 
intended primarily to conserve railroad equipment and expedite the 
loading of vessels, were imperfect and unscientific in their grouping 
of coals, and their use by so many purchasers shows the need for 
more definite information on the quality of delivered coal. 

In sampling delivered coal the Bureau of Mines follows a definite 
procedure.’? A sample weighing not less than 1,000 pounds is sys- 
tematically collected by taking equal increments at regular intervals 
throughout the delivery, while coal is being loaded or unloaded, and 
crushing and reducing this sample by successive stages to laboratory 
size. 

In using analyses of samples of delivered coal, the reader must recog- 
nize that the coal is not always of uniform size, and that the im- 
purities are not uniformly distributed throughout the mass. Some 
variation in the results obtained are consequently to be expected; if 
the same mass of coal were sampled a number of times the analyses 
would not agree absolutely except by chance. It is only when a con- 


13 Pope, G. 8., Methods of sampling delivered coal and specifications for the purchase of coal for the Gov- 
ernment: Bull. 116, Bureau of Mines, 1918, pp. 13-30. Pope, G.S., Directions for sampling coal for shipment 
or delivery: Tech. Paper No. 133, Bureau of Mines, 1917, pp. 5-12. 
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siderable number of such analyses are available representing a consid- 
erable tonnage mined over a period of time that the average value and 
range of variation of a particular coal become known with assurance. 
With reasonable tolerances, however, for these variations, delivered 
coal can be sampled accurately enough for all practical purposes. 

Deliveries from any one mine may vary in quality from time to time 
because of changes in mining or preparing the coal, and an analysis 
of deliveries for any one date should not be considered as establishing 
a permanent standard, for the output may be greatly improved by 
new methods of mining and preparation, or it may deteriorate through 
the carelessness of the miner and the operator. 

The analyses of delivered coal that are tabulated on a later page 
represent samples collected by representatives of the various depart- 
ments of the Government under the direction of the Bureau of Mines, 
from coal delivered to the Government under contract, and also sam- 
ples collected by representatives of the Bureau of Mines from coal 
being delivered to railroad cars at mine tipples. The former samples 
were collected systematically throughout the entire delivery, and the 
latter were collected systematically through an entire day’s run at 
the mine. These analyses of delivered coal indicate more nearly the 
grade a consumer is likely to receive, but very careful consideration 
must be given the amount of coal represented and the number of 
analyses made. 
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TABLE 2.—Analyses of 


Where mined. i | 
| 
| 


Commercial 
name of coal. Size of coal. 


County and 
tan Mine. Bed. 


Bell County. 


ASNT stheeeeeeesas Crane Greeksi2|3s<rs%5s tots tans ' Crane Creek...! Run of mine..........-.-.. 

AMjOY........0000-- Glendon ...... Straight Creek ..............-- | Lump, over 4inch round 
may \ screen 

Egg, 2 by 4 inch round 50 
screen. 

Nut and slack through | 200 
2-inch round screen. 

Lump, over 4-inch round | 350 

t+inch har screens. 

Egg, 2 by 4inch bar screen.| 450 

Nut and slack, through | 450 
2-inch round screen. 


8 3 | Approximate tons delivered. 


DAM yeotas yt eeaces saece 156 
Run of mine.............-. 793 
Penige Ors 585 3-5,2392053555262)) “S00 
ons do.. ide cease t' S200 


Nat and slack through j 25 
to I} inch bar screen. 
' Lump, over 4-inch round | 200 
screen. 
Run of mine, through! 250 
600 
50 


4-inch round screen. 


COMMAS. 52622 acto os) SAINMUaa chs t05%: Mason......... scagetoaesaeeess Ruplof mine... <2. 2.25.2555¢ 
Logmont.........-- | Crystal........ | Lump, over 4-inch round 
screen, 

DOssscascvess== [soso GOsi ccaeusce Egg (washed), 2 by dinch 35 
round screen. 

Gas csteseseses Jeeees 0.2.55 050% Nut and slack (washed) 85 
through 2-inch —roun 
screen. 

Arcadia....... Run of mine... 300 

.| Straight Creek | 100 

Moss Creek... .|.sccce.scascea-e | Straight Creek, ; 137 

Jellico. 

Atlas..5.-s ices Hignite. << i ts.ccowstecesvacsacs , Lump, over 4inch round 50 
screen. 

ere dO....... 20 ]eee- MO... cee ele nesses sees eee| Egg, 2 by 4 inch round 35 
screen. 

DOK sive sent ctedelacans G0.38525063b<e-4 GOs eee desc] 3ceaate oGewes Nut and slack, through | 100 

| _ 2-inch round screen. 

DO assets hoose Pinnacle...... Poplar Lick...}...0... scenes Lump, over +inch round 50 
screen. 

DOke cscs sswtiswelerens GO; sicisass|essey DO yece dens slpancvucsaeetasnal Egg, 2 by 4 inch round 50 
screen. 

DOss sssiesceseclevees UG. -seheses|seare 5 Rae raed err eee .--, Nut and slack (washed), 1) 
through 2inch round 
screen. 

Rittscsceiciszas sce Black Raven..} Straight Creek |...........----- Run of mine............... 844 
Shamrock.......... Nos. land 2...) Klondike and |................ Lump, over 4inch round | 125 
Sandstone screen. 


Parting. 
CC Sea Ege, 2 by 4 inch found 75 


screen. 
Wiss seaciassesacstecwasd Nut and slack, through 225 
2-inch round screen. 
Straight Creek | Straight Creek) Nut and slack, through |1,559 
| 2}-inch screen. 


sous GOs sasctss|esasateccesscaas} DUD ONBING....cc8escees35) SS. 

No. 2. 
DO. isvessaanaalonees Okc 759.555 best eMOsg desc c-sespialpsans 12 
DO vse sdeccssrapien sh Gore... sie! heotay) | : through = 1}-inch },..... 


| screen. 
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Proximate analysis. Calorific value, per pound. 
| 
Moisture-tree coal. | As received. | Molsture- cbf 
. ash-free. 
Bl eee 

. | 3s si) .|821. 

A 3 a é cb : 

&| a | éla |é 
1.4] 13, 250) 13, 650) 7,583! 15,020) 8,344 
.8| 14,330 14, 800) 8, 222) 15, 040] 8, 356 
<8) 14, 260) 14, 660) 8, 144) 14,990) 8, 328) 
1.0} 13, 710} 14, 160} 7, 867) 14,940) 8, 300 
- 8} 14, 270 14, 520) 8, 067] 15,080) 8, 378 
1.0} 13, 980} 14, 240] 7,911] 15,040] 8, 356 
1.0} 13,360 13, 650] 7, 583) 14, 970) 8, 317 
1.1] 14, 190 14, 540} 8, 078} 15, 150] 8, 417 
. 8} 13, 210) 13, 520) 7,511) 15,060) 8, 367 
. 8} 13, 990 14, 360] 7, 978| 15,080} 8, 378 
.9} 13, 500) 14,080] 7, 822] 15,010] 8, 339) 
.9} 13, 570 13, 900) 7, 722] 14,960) 8, 311 
= 9} 14, 080) 14, 340] 7, 967| 14, 980] 8, 322 
. 9} 13,770 14, 140] 7, 856) 15,030} 8, 350 
1. 6| 13, 890) 14, 130] 7, 850) 15,060) 8, 367 
2. 8} 13, 480 13, 690) 7,606) 14, 930) 8, 204 
2.7} 13, 200 13, 580) 7,544] 14,970) 8,317 
3.0} 12,030 13, 000] 7,222] 14,790) 8, 217 
. 7} 13, 040) 13, 290] 7, 383) 14, 850] 8, 250 
1:9] 14,270] 7,928) 14% 020] 811221 18,070) 8 372 
. 5] 13, 790 14, 170] 7, 872) 14,850) 8, 250 
. 6) 13, 660) 14, 080] 7, 822) 14, 850] 8, 250 
. 9} 12, 400) 12, 980] 7, 211) 14, 800} 8, 222) 
3.0] 13, 990 14, 220] 7, 900} 15,030] 8, 350 
3. 2} 13, 660 13, 900] 7,722] 14,910} 8, 283 
2.9} 12, 21 13, 170| 7,317] 14,900] 8, 278 
1.0} 12, 960) 7, 200] 13, 660} 7, 589} 14, 990) 8, 328 
2.1) 13,610} 7,561) 13,920] 7,733) 14,970) 8,317 
1.7| 13,060} 7, 256] 13,350] 7,417] 14, 830) 8, 239) 
2.4) 11,980) 6, 656} 12,350) 6, 861] 14,740) 8, 189 
1.6) 12,790) 7, 106] 13, 250] 7,361! 14,950) 8, 306 
1. 3| 14, 150| 7,861] 14,600) 8,111] 15, 290] 8, 494 
WiQeecs act|Feeece| sence ralescace|sacaanelkekes 
1, 2} 13, 220] 7,344] 13,940, 7,744] 15,270) 8, 483 


| Number of analyses averaged. 


_ 
Leek] 


— et 


Place of delivery. 


Courthouse and 
ost office, 
emphis, Tenn. 

Fort ¢Pherson, 


Post office, Mem- 
his, Tenn. 
| Tipple 


Courthouse _ and | 
ost office, | 
Louisville, Ky. | 
Tipple 


Courthouse and 
Seay t office, 
ouisville, Ky. | 
St. Louis fuel test- 
ing plant. 


Dates of 
delivery. 


1916-17 
8/ 3/21 


8/ 5/21 
8/ 5/21 
7/29/21 


7/28/21 
7/28/21 


1910-11 


ya 
1913-14 
8/ 4/21 
8/ 4/21 
8/12/21 
8/ 9/21 
8/ 9/21 
8/ 5/21 


1911-12 
9/22/21 


9/22/21 
9/22/21 
1910-11 


1904 
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Where mined. 
Lomumercie Size of coal. 
County and name of coal. 
town. , Mine. | Bed. ; 
Christian County. 
Mannington........ Williams, .... | Emipltes<<secslvassatexsacnscks Run of mine............... 
Harlan County. 
A SOS" cvasaccssacoss Harlan Col- | Harlan........)..............-- Lump, over 44-inch round 
lieries. and 34-inch bar screens. 
Desc esesi gee ss[-sres DOsacessanalonees (Re ek aa --| Egg, 1} by 44 inch round 
and 3}-inch bar screens. 
DOs secevchessclosses WG sasccassloasee BO pssecdes sleds south sacceese Nut and slack, through 
\ 1j-inch round screen. 
Big Black Moun. | Prospect Pit..| High Splint...).. 2. 0.......... Run Ol mines n20cicestes cdshlicsss 
tain. 
Chevrolet Chevrolet Nos. Harlan Lump, over 4inch bar 
land 2. screen. 
Do ECMO acess a Te8ke (| ee Run of mine, through 
4inch bar screen. 
Coalgood..........- Mary Helen...'..... fe SS Pir eee ea eo Lump, over 3}-inch round 
screen. 
DO, 055555005322 eer (: eee eee es Co eet Sener ee eter eer ss Egg, 2 by 34 inch round 
screen. 
DOS; Are ce ga s2210Ore. 7555.02 [wakes GOs35 5 ox to theosccatee sees me Nut and slack, through 
2-inch round screen. 
Cobutn: os ci<esases Mill Creek.....| Smith or Mill |...............- Lump, over 4inch round 
Creek. screen. 
IO. 5 sos exsacssataessk DOs cscs csa]sesesOQiscss cass cose eeeesesscts Egg, 2 by 4 inch round 
| screen. 
DG. secseecsseaalecasd Oss cezs5xalss<xs) 0.2 seaxe he eek oy Seaaecades Nut and slack, through 
| 2-inch round screen. 
Coxton.............] Coxton....... | Harlan Run of mine 


DOssscssceesesslanyes MO c5285% 
DO. siccssseccee]ece se d0:5-553+ 
Mitte.cissc3cacen? Clover Fork. 
DO see dansteinssiecsed do... 
DOvcsivecssessetevses GOies75553 
DOvescsscccbess Golden Ash.. 
EE ee ee eee Bea ives 
LD ee ee ROX. ..0.5<08< 
Dot susecsscessalazbse Re 


varies GOogle 


TPWAY occea5s% 


DO: 5.55 caatere}senee | ( oe esas do. 


| Harlan 


Lump, over +inch round 

* screen. 

Egg, 2 by 4 inch round 
screen. 

Nut and slack, through 
2-inch round screen. 


Run of mine... ..........2.6 
Lump, over 4inch bar 
screen. 

Egg, 2-inch round by 


4-inch bar screens. 


Nut and slack, through 


2-inch round screen. 


Lump, over 2-inch bar 
screen. 
Egg, 2-inch round by 


2-inch bar screens. 

Nut and slack, through 
2-inch round screen. 

Lump, over 6-inch round 
and +inch bar screens. 

Run of mine, through 
6-inch round and 4inch 
bar screens. 

Lump, over 4inch round 
screen. 

Egg, 2 by 4 inch round 
screen. 

Nut and slack, through 
2-inch round screen. 

Rud OlMUNE 6 5:5 cesses wens 

Lump, over 3-inch bar 
screen. 


S885 88 888-88 £88 ES 68.8 
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delivered coal—Continued. 
Proximate analysis. Calorific value, per pound. ¢ 
_ | Moisture-free coal. | As received.| Mdistu ‘found |= 
g . ash-free. ; 
: F 3 3 ls = | Place of delivery. FA hed : 
|3\§ E e. ce 4 
Bl g ag aa ag 3S 
g\a|2 slaa|2|ee|/2les\2|z 
EFS /2E/ 2 /2/8°]8 |8°|= 12°) 8 |¢ 
s\2 |e |S lela |e le [ee | 3 |Z 
| 38.6] 50.5) 10.9] 3.41 11,800] 6,556] 12, 980] 7,211] 14,570| 8,004) | Tipplo............ 1/23-27/19 
39.1) 56.6) 4.3) 1.0) 14,010] 7,783] 14,310] 7,950] 14,950! 8, 306 4/29/21 
38.4] 55.4] 6.2) 1.0) 13, 760| 7,644] 14,060, 7,811] 14, 990] 8, 328 $/26/21 
36.6] 55.9) 7.5, 1.1) 13,490] 7,494] 13, 820) 7,678) 14,940] 8,300 8/26/21 
36.6) 59.5) 3.9) .7) 13,920) 7,733) 14, 560) 8, 089] 15, 150] 8, 417 1905 
39.3) 57.6, 3.1) .8, 14,250] 7,917) 14,600) 8, 111] 15,070) 8,372 s/is2l 
37.8) 56.1) 6.1) 8, 13,720) 7,622) 14, 100) 7,833] 15,020] 8, 344 s/1s2 
39.3] 57.6) 3.1, 1.0) 14,240] 7,911/ 14,560, 8,089] 15,030) 8, 350 sma 
40.2} 56.5} 3.3) .9| 14,190] 7,883) 14, 480) 8, 044] 14,970] 8,317) a]....-do......2....| 21 
38.2} 554] 6.4| 1.0) 13,670] 7,594| 14,010, 7,783] 14,970 8,317} 1).....do.......0..... 8/29/21 
36.5] 56.1] 7.4| .7) 13,130] 7,204) 13,520] 7,511] 14,600] 8,111) 1).....do.....2.22...| 824/21 
37.2] 54.2} 86) .9) 13,030] 7,239) 13, 380| 7, 433] 14, 640] 8, 133 4/26/21 
36.1) 53.8] 10.1] 1.1) 12,670] 7,039) 13, 080| 7,267] 14, 550) 8, 083 8/24/21 
“TET ee peeps Bape ae 
386} 55.1] 6.3| .8| 13,670] 7,594] 13,950) 7, 750| 14, 890] 8, 272 8/30/21 
39.2} 57.6} 3.21 .7| 14,220] 7,900) 14,550) 8,083] 15,030] 8, 350 x/t621 
39.3] 57.3) 3.4 .7| 14,260] 7,922| 14,570) 8,094] 15, 080] 8,378 9/15/21 
36.5} 581) 5.4) .7| 13,920] 7,733] 14,250) 7,917) 15,060] &, 367 9/15/21 
38.3} 54.2) 7.5) 1.2| 13,520] 7,511! 13,770, 7,650] 14, 890] 8, 272 ssevissezse|’  “9/2AL 
36.8) 585} 4.7| .7| 13,620) 7,567| 14,190, 7,883] 14/890] 8,272), 1|....-do...........--| 10/31 
37.5] 56.4| 6.1, .8| 13,420) 7,456] 13,890] 7,717] 14,790] 8,217] 1).....do.............| 107 5/21 
35.6) 53.1) 11.3) .9) 12,410] 6,894) 12,030, 7,183] 14,580} 8,100) 1].....do.............| 10/5721 
2.4 39.2) 57.8 3.0) .7| 14,280] 7,933) 14,630] 8,128] 15,080] 8,378) 1)....-do......2..2..|  $/16/21 
21) 37.9) 56.7; 5.4! .7| 13,900) 7,722] 14, 200] 7,889] 15,010] 8,339) I.... dow... 02... s/isy2l 
2.6| 304.9} 56.1| 7.0, .8| 13,500] 7,500] 13,8601 7,700] 14,9001 8,278 1.....do....-..-.---- | sia 
2,3} 385) 57.6 3.9) .8| 14,120] 7,844] 14, 450) 8,028) 15,010] 8,356, I].....do.......2..2.) 25/21 
2.9, 36.9] 56.1/ 7.0] .8) 13,540] 7,522) 13, 9401 7,744] 14,900 8,928, 1... do... s/i92 
| 
2,2} 384] 58.1) 3.5) .8 14,190] 7,883) 14,510) 8,061] 15,040) 8,356) 1).....do............) 8/1721 
2.1) 39.3} 56.1) 4.6) .9 14,020) 7,789, 14,320, 7,956] 15,010 8,339} 1).....do............. | ssi 
24) 37.1) 542) 87] .9| 13,290) 7,383, 13,620] 7,567] 14,920) 8,280) 1).....do.............] A/1H21 
SECO BrP fee epee be eee 
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ANALYSES OF KENTUCKY COALS, 


TaBLE 2.—Analyses of 


Where mined. 
5 
F=| 
eo 
Co. ial 3 
mmerc! 
baat nome of Coal. Size of coal. H 
Cun s Mine. Bed. : 
: 
a 
< 
Christian County— 
Continued. 
Liggett............. Liggett........ Marais ic ssclisscsutesascecs i pach arene around by 3- 
DO: ss csededes sl scis & CC Seer eee ern GOissc xis sdlOiasebeizekoase Nut and slack, through 1}- 7. 
inch round screen. 
Run of mine............... 
vowel GOsessocstedosesssaccceal 450 
panes over 4inch round 600) 
id 4 inch bar screens. 
DO vvesiess dene 2e}e ses Ct Ee Pome, MOsac i cccusloseseonesedaaetns Egg, 2-inch round by 3-inch 350) 
screen. 
WO vesnsvecsenselcccse Oy. viesssaliesss AG ckicedelsgavecsseeaceecs Nut and slack, through 2- 
inch round screen 
Kenton 5. os.c.tiisccsncoteceses Kenton ....... Nut and slack, through 2- | 5,681 
inch screen. 
Hopkins County. 
Barnsley... Lump and nut, over j- 17 
inch screen. 
Do.... --| Run of mine............... L 
Earlington : Pomp, sna and nut, over }- 
DOs tsscchazecchisses Nut and ack through }- 
inch screen. 
St. Charles Run of mine......-........ 1,41 
Johnson County 
Paintsville.........| Miller Creek |Miller Creek....|................/.--.- UO See Pee ee eee Peeters 
country 
Knor County 
Anchor............. Anchor. DOAN 0) eye teve tance ete ask Map; over 3inch bar 75) 
DO teids essen acse|ouev do ¢ . -do. Hltaeewsessaaces Run “of “mine, through 3- 75 
inch bar screen. 
TIORPEE sc sccecacers Trosper.......|..... WOsassesiailesccsussccesze se Lamp, over 4-inch bar 150 
DO cceassscqctelinses do. RAO Saavewn|ss sande s eacteren Run oT ‘mine, through 4- 150 
inch bar screen. 
McCreary County. 
Shoapman Run of mine..........,...- 1,050 
Worley -| Lump, over 4inch round 550, 
screen. | 
Do.... Egg, 2 2 by 4 inch round 200 
DG 50 55532355522}-405% Nut and slack, through 2- 250 
inch round screen. 
Yamacraw......... Lump, over 4-inch round 300 
screen. | 
DOs vaaciewes osafesecd OG: scaazsecfuasss RUD on5's0 Stall hiasly OSs ones pene Fee, 2 by 4 inch round 200 
screen. | 
DOsscscewsdaosificce ot OO. cesses looses GO acer atc eceses eeene Nut and slack, through 2- 300 
inch round screen. 
Muhlenberg County. 
Central City........| Central ol NOS Qlaassccccdpsissageadadcaats Lump, over l}inch bar |....../ 
screen. 
Drakesboro. ....... D ae ie ond |..... OO iriandinthiooesataas osadee Run of mine.............-. ara 
OcK. 
MEMOS tiie sais chs sla ctodanese Cease vivaccesiy bacco ch lenhspavtstiataid Lump, over 2h-inch screen. .! 5,119, 
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delivered coal—Continued. 
Proximate analysis. Calorific value, per pound. . 
Moisture- E 
. | Moistuae-free coal. | As received. on free and | 2 
zg meee ash free. | @ 
s n 
3 z = 2 | Place of delivery. caress 
lal ¢ : E E E 
oy oy oc: . 
EVE |¢ (32/1421. /44], |? 
g\/3| Zlgi|2/48| 2/48) 2 |2 
Fl aie |4 (Zl 2 /3/2 /3/8 
2| 2) a| es 8 a a & |% 
2.5) 38.5) 58 7,822) 14,440) 8,022) 14,960) 8,311 8/23/21 
3.7) 34.7) 55. 7,211) 13, 480) 7,489) 14,880) 8, 267 8/22/21 
2 36.7) 57. is 14, 7,823! 14,970} 8,317 9/30/21 
2.4) 387) 55. 7,611) 14,040} 7,800) 14,950) 8, 306 9/1/21 
2.2) 38.2) 58. 7,767) 14, 7,939) 14, 8, 194) 9/1/21 
2.2) 41.3) 55. 7,722) 14,210) 7,894] 14, 8, 200) 9/2/21 
2.3} 389] 52.6 7, 283] 13, 420| 7,456] 14,670] 8,150} 1]... pe Tee 9/2/21 
4.5) 35.4) 55.7 7,217) 13,600) 7,556) 14, 8, 294 National Home for 1916-17 
Disabled Vol- 
unteer Soldiers, 
Indiana. 
FB ADD) SLA, RO S26 sas 5 dees see clek-sschesadess}asesss St. Louis fuel-test- 1904 
ing plant. 
7. 39.2) 49. 6,683} 13, 7, 256) 14, 8, 144) d 1904 
7.9) 41.2) 6,778) 13, 7,361| 14,710} 8, 172) 1904 
D5 BGS) 487] 1O08 42 Oo. oes | ic cawels on sesn|saaeceledssacalsae dels 1904 
B.O...25.]-2.56- 6,361) 12, 450} 6,917) 14,440) 8,022) Courthouse and 1907-08 
pont office, 
ouisville, Ky. 
5! 38.5) 58. 6) 13,750) 7,639) 14, 490} 8,050) 14,920] 8, 289) St. Louis fuel-test- 1905 
ing plant. 
3.7, 39.8) 55.1 1.0] 13, 540 7,522) 14,060] 7,811} 14,820] 8, 233} Tipple............ 7/26/21 
3.5] 37.9) 52.1 12,750] 7,083) 13,210] 7,339} 14,680] 8,156 1]..... dO? ceveudsoecd 7/26/21 
2.3) 39.6) 55.3) 13, 740) 7,633) 14, 7,811; 14,820) 8,233) 1)....- a Ee or} 7/28/21 
2 35.7; 50.4 + & 12, 150) 6,750) 12, 51 6,950 14, 530) 8,072, 1]..-.- GOs dacs caanks 7/28/21 
2. 36.9) 52. 21 12, 760) 7, 13, 1 7,300) ail 8,211} 1}..... O06 sz cic dyecsxs 10/20/21 
3.0) 39.1) 56. - 6} 13,900} 7,722) 14, 7,961 14,930) 8,294 I]..... GO. coe cosadiasd 10/17/21 
a 37.2) 57. - 6} 13, 7, 14, 180) 7,878, 14,910) 8,283; 1]... .. dO. cavcessccese 10/17/21 
$i 34.1 54.3) - 6} 12,410) 6, 894) 12, 7,189) 14,640) 8,133. ]..-.- GOs 5 Se saes 10/17/21 
3.6 38.6, 54.4 5) 13,380) 7,433) 13, 7,711) 14,920) 8,289 Ij....- Oss sag aviemes 10/18/21 
| 
3. 5) 36.0 56.9 - 6) 13,350} 7,417] 13, 830) 7,683! 14,890) 8, 272) 6ee5 GAWeecacess dees 10/18/21 
<a 34.9) 55.3) «7| 12,770) 7,094] 13,320) 7,400) 14,770) 8, 206 sidie'a GW an BSc tae ain 10/18/21 
& 38.5) 51.1] 10.4) 3.9) 11,990) 6,661) 13,1 7,278) 14,620) 8, 122 ary meas 1905 
ing plant. 
dl 43.3) 44. 12, 5} 3.8) 11,370) 6,317) 12, 7,000) a 8, 000: Jogeveone ile 1913-14 
depot, Ind. 
7.4 39.1) 49.8 11,1) 3.8! 11, 6, 12, 7, 1671 14, 510! 8, 061 Camp Knox, Ky.. 1919-20 
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ANALYSES OF KENTUCKY COALS, 


TaBLe 2.—Analyses of 


Where mined. 


= as : 
| 3S 
\ pA 
ic 
=. 7c 
Commercial ; Z 
Fearne pamé-of coal. Size of coal. & 
town. Mine, Bed. g 
& 
id 
2 
& 
=< 
Ohio County. 
Beaver Dam or Mc- | Taylor: voc -vys No. 9.....--...| Taylor........ Run of mine..........-..--. 481 
Henry. 
McHenry.......-. Broadway..........d0.... isouwisacecoeeeels AedOixpacelsssececetstestess isnt 
Dorezsdssesialtsces do........- raha radOssenccoss leczaaieszetsees: Nut, over finch and |...... 
through 1}-inch screens. 
Pike County. | 
| 
Hellier..........-.- | Edgewater .... Upper BE his oniiance ets caine Run of mine.............-- 1 
orn. 
Union County 
Dekoven...........|-.22c0-ceeeeeeee NO. Qos scsceees Cypress Creek.)..... GOs 2 seescasoccsecccdassibrsse: 
Bturgis..c6.502.0<5 Boll Slopes.sso) NOs. 02352225 vssets ce teossass [esses AGsseGct dese Sacayes See] saeeee 
DOssicccasgextac Nos. 1,2,and 8. No. 9.......... Tradewater...|..... BO oe oceshencaccs dace 4, 534) 
nisaaceos Wheatcroft....| No. Uo ceessacs 
DO? coresscnease West Ken-.. ...... eesegwaen als tae fareeneassa slice’ OO) issascesstesecesesn-t) SOd 
tucky. | | 
DOs ss 2scee803 |e 500% ( SSR E eee etree er eenn Cee eerereeerensy Lump over 23-inch screen. .| 1,000) 
Whitley County. 1 
| 
Burk Hollow....... Burk Hollow..| Blue Gem..... Burk Hollow. ‘| Run of mine...........-... 552) 
Mountain Ash...... Mountain Ash.) Jellico ........ Mountain Ash.) LOM Pape s csi5254-an'ccsaey 877 
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delivered coal—Continued. 
Proximate analysis. Calorific value, per pound. F 
% 
Moisture- é 
. | Moisture-free coal. | As received. eee: freeand | 
Fo Fees ash-free. 3 
$ Dates of 
=| os = = 3 =| Place of delivery. delivery. 
a) s | B EI 
3/2/8 5. 5 ke 
Ss) a4 -|aa] 2) 4a]. | 28], 18 
ze) 2 £\/s2| 2/28) 8)48| 2/2 
E/ 2/2) 2/8/22 |8/2 |3/2 | 8/8 
fa - 
2/S/z |< |/d%le 6 | a é|& 6 12 
8.4) 40.0) 49.5) 10.5) 2.8) 11,900) 6,611] 12,990) 7,217] 14,510) 8,061; 3 Tenorsenetits 1915-16 
lepot, Ind. 
ay: 35.5) 53.6) 10.9) 3.2) 12,030) 6,683) 13,080) 7,267) 14, 8,156) 1 St; Loufs fuel-test- 1906 
ng plant. 
8.7) 38.3 ey 9.8) 3.4) 12,080) 6,711) 13, 230) 7,350) 14,670) 8,150, le... DOiess saszvecsa 1906 
1.9) 36.2) 61.0) 2.8) .6) 14,710 14,900 8, 328] 15,420) 8, 567, 1) Railroad cars at 3/28/11 
mine. 
5.9) 36.4) 50.2) 13.4) 3.6) 11,890 12,640) 7,022] 14,600) 8,111) 43) Bene eres St. 1916-17 
| | ouis, Mo. 
5.5) 32.8) 58.8) 8.4) 1.3 13, 230) ous 7,778) 15,280) 8, 1 Bt Heels Shek teats 1906 
ng plant. 
3.7) 38.4) 51.0) 10.6) 2.8 12,740) 13, 230, 7,350] 14,800) 8,222) 5 Wusineers Green- 1913-14 
ville and Vicks- 
‘onl burg, Miss. 
3.8) 38.4) 51.2) 10,4) 2.8) 12,7380) 13, 7,383) 14,830) 8,239 6) Engineers, White 1914-15 
River, Ark.; 
Greenville and 
| Vicksburg, Miss. 
4.1) 36.8) 52.8 10.4) 2.1) 12,680 13, 220, 7,344] 14,750 8,194) 8 Mississippi River 1915-16 
Commission. 
4.6) 36.1) 54.5 9.4) 1.2) 12,770 13, 390) 7,439] 14,780) 8, 211 Eee BOF. ceesen ce o29 1916-17 
3.9) 37. 51.2) 11.8) 2.9! 12, 480) 12,990) 7,217] 14,730) 8,183) 19)..... [it er eerie eee 1916-17 
4.0) 36.7) 52.7) 10,6) 1.7; 12,620 13, 150) 7,306) 14,710) 8,172, 9) ree Maxell 1916-17 
ver Dist. 
5.8 36.8} 50.0) 13.2] 4.0) 11,980) 12,720} 7,067] 14,650, 8,139, 7) Engineers, St. 1916-17 
Louis, Mo. 
4.7) 36.5) 52.6 10.9) 1.6) 12,550) 13,170) 7,317 erie 8,211); 2 rie ig ay de- 1914-15 
pot, Ind. 
5.3) 37. 48.0 15.0) 4.8) 11, 940, 12,610) 7,006) 14,840) 8,244 1 a meonis trettvee: 194 
ng plant. 
4.2) 34.3) 55.5) 10.2) 1.5) 12,670) 13, 230) 7,350) 14,730, 8,183) 5) wee ogee H, 1919-20 
00 rk. 
4. 36.7) 54.2) 9,1) 1.2) 12,750) 13,350) 7,417] 14,690) 8, 161 Fort Sam Hous- 1919-20 
ton, Tex. 
4. 36.7) 56.1) 7. 4 13, 340. 13, 900] 7,722) 14,980 8,322) 5} Peck McPherson, 1913-14 
a. 
2 39.1) 55.7) 5.2 oa 13, 890 14, 290) 7, 939) acca 8,372) 4)..... do... Py 1913-14 
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PUBLICATIONS ON THE COMPOSITION OF COAL. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the Di- 
rector, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BULLETIN 76. United States coals available for export trade, by Van. H. Manning. 
1914. 15 pp., 1 pl.; also printed in Spanish and Portuguese. 

BuLLETIN 116. Methods of sampling delivered coal, and specifications for the pur- 
chase of coal for the Government, by G. S. Pope. 1916. 64 pp., 5 pls., 2 figs. 

BULLETIN 119. Analyses of coals purchased by the Government during the fiscal 
years 1903-1915, by G. S. Pope. 1916. 118 pp. 

BuLLeTIN 123. Analyses of mine and car samples of coal collected in the fiscal years 
1913 to 1916, by A. C. Fieldner, H. I. Smith, J. W. Paul, and Samuel Sanford. 1918, 


456 pp. : 
BuLLeTIn 129. The fusibility of coal ash and the determination of the softenin, 
temperature, by A. C. Fieldner, A. E. Hall, and A. L. Feild. 1918. 146 pp., 4 pls., 

38 figs. 


BuLLeTIN 193. Analyses of mine and car samples of coal collected in the fiscal years 
1916 to 1919, by A. C. Fieldner, W. A. Selvig, and J. W. Paul. 1922. 373 pp., 2 figs. 

ButetTin 209. Fusibility of ash from coals of the United States, by W. A. Selvig 
and A.C. Fieldner. 1922. 119 pp., 2 pls., 3 figs. 

TECHNICAL Paper 5. Constituents of coal soluble in phenol, by J. C. W. Frazer and 
E. J. Hoffman. 1912. 20 pp., 1 pl. 

TECHNICAL Paper 8. Methods of analyzing coal and coke, by F. M. Stanton and 
A.C. Fieldner. 1913. 42 pp., 12 figs. 

TECHNICAL Paper 64. The determination of nitrogen in coal, a comparison of various 
modifications of the Kjeldah] method with the Dumas method, by A. C. Fieldner and 
C. A. Taylor. 1915. 25 pp., 5 figs. 

TECHNICAL PareER 113. Some properties of the water in coal, by H. C. Porter and 
O. C. Ralston. 1916. 30 pp., 3 figs. 

TECHNICAL PaPeR 133. Directions for sampling coal for shipment or delivery, by 
G. 8. Pope. 1917. 15 pp., 1 pl. 

TECHNICAL PaPER 148. The determination of moisture in coke, by A. C. Fieldner 
and W. A. Selvig. 1917. 13 pp. 

TecHNIcAL Parer 184. Weights of various coal, by S. B. Flagg. 1918. 14 pp. 

TecHIcAL Paper 254. The analysis of sulphur forms in coal, by A. R. Powell. 


1921. 21 pp. 
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92 PUBLICATIONS ON THE COMPOSITION OF COAL. 


TEcHNICAL PAPER 269. Analyses of Iowa coals, by A. C. Fieldner and G. S. Rice. 
1921. 27 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


Bu.uetin 22. Analyses of coals in the United States, with descriptions of mine and 
field samples collected between July 1, 1904, and June 30, 1910, by N. W. Lord, with 
chapters by J. A. Holmes, F. M. Stanton, A. C. Fieldner, and Samuel Sanford. 1912. 
Part I, Analyses, pp. 1-321; Part II, Description of samples, pp. 321-1129, 1 fig. 
85 cents. 

BuLetin 29. The effect of oxygen in coal, by David White. 1911. 80 pp., 8 pls. 
20 cents. 

BuLLetiIN 38. The origin of coal, by David White and Reinhardt Thiessen, with a 
chapter on the formation of peat, by C. A. Davis. 1914. 390 pp., 54 pls, 80 cents. 

Bu.vetin 85. Analyses of mine and car samples of coal collected in the fiscal years 
1911 to 1913, by A. C. Fieldner, H. I. Smith, A. H. Fay, and Samuel Sanford. 1914. 
444 pp., 2 figs. 45 cents. 

BuL.etin 117. Structure in Paleozoic bituminous coals, by Reinhardt Thiessen. 
1920. 250 pp., 160 pls. 80 cents. 

TecHNicaL Paper 65. A study of the oxidation of coal, by H. C. Porter. 1914. 
30 pp., 12 figs. 5 cents. 

TECHNICAL PaPreR 76. Notes on the sampling and analysis of coal, by A. C. Fieldner, 
1914. 59 pp., 6 figs. 10 cents. 

TECHNICAL Paper 93. Graphic studies of ultimate analyses of coals, by O. C. Ral- 
ston, with a preface by H.C. Porter. 1915. 41 pp., 3 pls., 6 figs. 10 cents. 

TECHNICAL Paper 98. Effect of low-temperature oxidation on the hydrogen in coal 
and the change of weight of coal in drying, by S. H. Katz and H. C. Porter. 1917. 
16 pp., 2 figs. 5 cents. 
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